• In electrocatalysis, complex nonlinear and non-monotonic coupling arises in the boundary region between metal and electrolyte
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A N U S C R I P T These ad hoc approaches to the charging problem encountered the diffi-
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culty of adjusting to the correct value of the electric field at the interface. A theoretical approach to solve the interface problem, depicted in Figure   191 3, was developed in Ref.
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[ configuration must be used to pin the potential scale, e.g., the degree of 
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The CHE approach does not pretend to mimic structure and properties 
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JDFT, which relies on the formulation of a free energy functional for the elec-267 trochemical interface, offers the best prospects for addressing this challenge.
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The approach must be extended with functionals for the boundary region to . A reaction mechanisms is identified and the reaction pathway is parameterized using basic KS-DFT calculations (bottom, left). Microkinetic modeling (bottom, centre) gives an expression for net reaction rate (equation in the centre). Separately, the electrochemical interface model can be solved (bottom, right), using the theory in Ref. [73] , to obtain the metal charging relation. The fully parameterized approach provides as output mechanistic insights, e.g., rate-determining term in the net reaction rate; descriptor-based activity assessment for materials screening; and effective parameters like Tafel-slope or exchange current density to use in porous electrode models. 
